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What is claimed is: 




l\A method of synchronizing an earth terminal in a 
satellite communication network, the method comprising: 

(a) maintaining a downlink symbol counter clocked at 
a downlink clo&k rate; 

(b) determining a downlink symbol count 
representative of a trn\e of arrival at a satellite of a 
burst transmitted from an^earth terminal; 

(c) adjusting said downrink symbol counter to 
correspond to said downlink syn^hl count; and 

(d) transmitting bursts from s\id earth terminal to 
said satellite in accordance with saidN^ownlink symbol 
cetrrrrefT 



2 . The method of claim— 1^ further comprising extracting a 
downlink symbol counter clock from said downlink signal. 

3. The method of clainvyl further comprising determining a 
length L of a propagation path between said satellite and 
said earth terminal. 



4 . The method of claim 3 further comprising determining 
an initial estimate of said" length L. 
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5 . TJie method of claim 4 wherein said step of determining 
an initial estimate ofjsaid length L comprises: 

(^) storing an earth terminal location in said earth 
terminal; 

(ii) \ providing a satellite position of said 
satellite \p said earth terminal; and 

(iii) determining said initial estimate using said 
satellite position and said earth terminal location. 



6. The method on claim 5 wherein said step of providing a 
satellite position comprises providing a cell bearing the 
current coordinates of the satellite. 

7. The method of claium 3 further comprising periodically- 
updating the value of ^sai~d"length L. 



8. The method of claim 7\wherein said step of 
periodically updating comprises: 

(i) storing an earth terminal location in said earth 
terminal ; 

(ii) updating a satellite position of said satellite 
with said earth terminal; 

(iii) redetermining said leVigth L using said 
satellite position and said earthA terminal location. 



\ 



\ 
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9. Tnfe method of claim 8 wherein said step of updating a 
satellite position comprises periodically transmitting 
updated s^ellite coordinates to said earth terminal. 

10. The method d£ claim 1 wherein said step of 
determining a downlink symbol count comprises maintaining 
a downlink frame counter and multiplying by a number of 
symbols in said downlink rsame. 



11. The method of claim 10 



further comprising adjusting 



said downlink symbol coun^l |>-to account for changes in 
the length L of a propagation path between said satellite 
and said earth terminal. 



12 . The method of claim 1 wherein said step of 
determining a downlinksymbol count comprises extracting 
a downlink frame numbeAfrom said downlink signal and 
multiplying by a number of symbols in said downlink 
frame . 



13. The method of claim 12 further comprising adjusting 
said downlink symbol counter to Recount for changes in 
the length L of a propagation patn\between said satellite 
and_s.a id— e a-r t'h" trexrrriii ai^__^ 
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14 . The method of claim 7 



(i) transmitting 
earth terminal to said satell 

(ii) receiving a timing 
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further comprising: 

nication signal from said 
ite; and 

error from said satellite. 



a(in: 

k 



15. The method of craim 14 further comprising 



redetermining said length L using said timing error. 

16. The method of claim \5 further comprising storing 
said length L in said earcfi~~~terminal . 



17. The method of claim 14 wnerein said step of 
transmitting a communication signal comprises 
transmitting an entry order^wirev from said earth terminal 



fee— s-aid satellite - 



18. The method of claim 17 

determining an identi 
terminal; 

providing said ident 
a network control center; 

generating a synchron 
said earth terminal; and 

transmitting said syn 
to said earth terminal. 



further comprising: 
fication of said earth 

fication of said earth terminal 

Lzation channel assignment for 

ohronization channel assignment 




19. The method of claim 18 fu 
said downlink symbol counter 
error. 
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ufether comprising adjusting 
According to said timing 



!0. T^e 



20. The method of claim 19 wherein said step of adjusting 
comprises : 

launching synchronizat^ion^ bursts from said earth 
terminal up said satellite in said synchronization 
channel ; 

processing said synchronization bursts to determine 
an uplink timing error associated with said 
synchronization bursts; 

transmitting said uplink timing error to said earth 
terminal; and 

adjusting the \ value of said downlink symbol counter 
according to said uplink timing error. 



21. The method of clarm 20 wherein said step of 
transmitting said uplink timing error comprises 
transmitting a correction code indicative of said timing 
error to said earth terminal. 



22. The method of claim 21 ^herein said step of 
transmitting a correction coae comprises transmitting a 
code representing one of an eai^ly indication or a late 
indication. 
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23 . The method of claim 21 wherein said step of 
transmitting a correction code comprises transmitting a 
multi-bit cod^representdng" one of an early indication, a 
late indication \ or an absent indication. 



24. The method of claim 21 wherein said step of 
transmitting a correcfc v ion code comprises transmitting a 
code representing one of arT^a-rly indication, a late 
indication, an absent indication, or an on time 
indication. \ 



25. The method of claim 19 further comprising storing 
said timing error. 

\ 

\ 

26. The method of claim 25 further comprising, upon re- 
entry of said earth terminal-,- adjust ing\said downlink 
symbol counter to account for said length \L and said 
s t e^ed— timing— errors 

27. A synchronization method for a satellite 
communicati^k^network, the method comprising: ^ 

(a) establishing a communication satellite in orbit; 

(b) establishing aQ earth terminal in communication 
with said satellite; 

(c) generating a master ciock on said satellite; 



\ 

^oWrising, 
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(d) transmitting downlink symbols synchronously with 
sa^d master clock from said satellite to said earth 
termiftel ; 

(e) maintaining at said earth terminal a downlink 
symbol counters: clocked at a downlink clock rate; 

(f) determining a downlink symbol count 
representative of a\lme of arrival of a burst 
transmitted from an earbh terminal to a satellite; 

(g) adjusting said dowtalink symbol counter to 
correspond to said downlink symbol count upon receipt of 
a predetermined reference point in\a downlink frame; and 

(h) transmitting bursts from sard earth terminal to 
said satellite in accordance with said downlink symbol 
counter. 

28. The method of &laim 27 further comprising extracting 
a downlink symbol counter clock from said downlink 
signal , 

29. The method of claiA 27 further comprising determining 
a length L of a propagation^ path between said satellite 
and said earth terminal 



30. The method of claim29_fiurther comprising determining 
an initial estimate of said length L. 
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31. Tyie method of claim 30 wherein said step of 
determining an initial_esJtimate of said length L 
comprises : 

(i) \ storing an earth terminal location in said earth 
terminal }\ 

(ii) providing a satellite position of said 
satellite tc^ said earth terminal; and 

(iii) determining said initial estimate using said 
satellite position and said earth terminal location. 

32. The method of claim 31 wherein said step of providing 
a satellite position comprises providing satellite 
ephemeris data. 



1 
2 



33. The method of claim 30 further comprising 
periodically updating tlie value of said length L . 



1 
2 
3 
4 
5 
6 
7 
8 



34. The method of claim 33 wherein said step of 
periodically updating cc^jnpriises: 

(i) storing an earth terminal location in said earth 
terminal ; 

(ii) updating a satellite position of said satellite 
with said earth terminal; 

(iii) redetermining said\ length L using said 
satellite position and said earth terminal location. 
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35. The method of $laim 34 wherein said step of updating 
a satellite position "comprises periodically transmitting 
updated satellite coordinates to said earth terminal. 



\ 



36. The method of claim 27 wherein said step of 
determining a downlink\ symbol count comprises maintaining 
a downlink frame counter and multiplying by a number of 
symbols in said downlink \f rame . 




37. The method of claim 36 
said downlink symbol count* 
a propagation path between 
terminal . 



qurther comprising adjusting 

£q_ account for a length L of 
skid satellite and said earth 




38. The method of claim 27 wherein said step of 
determining a downlink symbol count comprises extracting 
a downlink frame number from said downlink signal and 
multiplying by a number of symbols in said downlink 
frame . 



39. The method of claim^^i further comprising adjusting 
said downlink symbol counter to account for a length L of 
a propagation path between s^aid satellite and said earth 
terminal . 
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40. The method of claim 33 further comprising 
transmitting a communication signal from said earth 

terminal to said satellite^ 

receiving a timing error from said satellite. 

41. The method oiv claim 40 further comprising 
redetermining said \Length L using said timing error. 

42. The method of claim\41 further comprising storing 
said length L in said eaxxSL. terminal . 

43. The method of claim 40 wher^n said step of 
transmitting a communication signal\comprises 
transmitting an entry order' wire from ^aid earth terminal 

*^bo— &a4d— fiat-p i 1 ite . 



44. The method of claim 43 further comprising: 

determining an identif d/cation of said earth 
terminal ; 

providing said identification of said earth terminal 
a network control center 

generating a synchrbrflz^tion channel assignment for 
said earth terminal; and 

transmitting said synchronization channel assignment 
to said earth terminal. 
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45. The method of claim 4^ 
said downlink symbol count: 
error. 
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further comprising adjusting 
according to said timing 



46. Tnte method of claim 45 wherein said step of adjusting 
comprise* 

launching synchronization bursts from said earth 
terminal toN^aid satellite in said synchronization 
channel ; 

processing \said synchronization bursts to determine 
an uplink timing error associated with said 
synchronization bursts; 

transmitting saf^ uplink timing error to said earth 
terminal; and 

adjusting the value \of said downlink symbol counter 
according to said uplink timing error. 

47. The method of claim 46 whWein said step of 
transmitting said uplink^timingv error comprises 
transmitting a correction code indicative of said timing 
error to said earth terminal 

48. The method of claim 47 wherein saVd step of 
transmitting a correction code compris^ transmitting a 
code representing one of an early indication or a late 



_irn d i cat 4rQru^ 
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49. The Viet hod of claim 47 wherein said step of 
transmitting a correction code comprises transmitting 
mult i -bit ca^e representing one of an early indication 
late indication, or an absent indication. 

\ 

50. The method of v ^laim 47 wherein said step of 

transmitting a correction code comprises transmitting 

\ " 

code representing one v of an early indication, a late 
indication, an absent iiMication, or an on time 
indication. 

51. The method of claim 45 further comprising storing 
said timing error. 



52. The method of claim 51 further comprising, upon re 
entry of said earth terminal, adjusting \^aid downlink 
symbol counter to account for said length \£j and said 
g feored - timi - ng error - . — ■ — ... — 
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